Loss of Kirrel family members alters glomerular structure and synapse numbers in the accessory olfactory bulb.
The accessory olfactory system controls social and sexual behaviours in mice, both of which are critical for their survival. Vomeronasal sensory neuron (VSN) axons form synapses with mitral cell dendrites in glomeruli of the accessory olfactory bulb (AOB). Axons of VSNs expressing the same vomeronasal receptor (VR) converge into multiple glomeruli within spatially conserved regions of the AOB. Here, we have examined the role of the cell adhesion molecule Kirrel2 in the formation of glomeruli within the AOB. We find that Kirrel2 expression is dispensable for early axonal guidance events, such as fasciculation of the vomeronasal tract and segregation of apical and basal VSN axons into the anterior and posterior regions of the AOB, but is necessary for glomeruli formation. Specific ablation of Kirrel2 expression in VSN axons results in the disorganization of the glomerular layer of the posterior AOB and in the formation of fewer and larger glomeruli. Furthermore, simultaneous ablation of Kirrel2 and Kirrel3 expression leads to a loss of morphologically identifiable glomeruli in the AOB, reduced excitatory synapse numbers, and larger presynaptic terminals. Taken together, our results demonstrate that Kirrel2 and Kirrel3 are essential for the formation of glomeruli and suggest they contribute to synaptogenesis in the AOB.